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The Danish Specialist Training in Vascular Surgery
J. Sandermann∗1 and L. Panduro Jensen2
1Vascular Surgery Unit, Viborg Hospital and 2Department of Vascular Surgery, Gentofte University Hospital,
Denmark
Objective: to present the Danish training in vascular surgery compared with other European countries.
Methods: analysis of prospectively collected data. Data on number of procedures and supervision was obtained from the
Danish Vascular Registry for eighteen trainees (fifteen males, three females) in vascular surgery. Demographic data were
obtained by direct contact with the units and from EuReg-Vasc. Vascular surgery has been a mono-specialty in Denmark
since 1983.
Results: in 2000 the median age of the 45 Danish vascular specialists was 48 years (IQR 45–54, range 40–58) and at
end of training the age of the 18 vascular trainees was 42 years (IQR 40–43, range 38–51). Vascular surgery was
confined to eleven vascular units – eight with trainees. All vascular procedures in Denmark, besides a few emergency
cases, were performed at these units – all by vascular specialists or trainees. The 18 trainees were on average exposed to
more than 400 surgical procedures over the three years – and over 300 of nine vascular index operations. The number
of assisted, supervised and independent operations was unevenly distributed, with low numbers of certain index operations
for some of the trainees.
Conclusion: the structure of vascular surgery in Denmark as a mono-specialty has almost found its final form. Training
is satisfactory overall, but with unacceptable variation among trainees with regard to the number of performed index
procedures. A minimum number of index procedures must be defined and logbooks introduced. The relatively short weekly
working hours in Denmark is not the prime problem.
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Introduction obtain the European Board of Surgery Qualification
in Vascular Surgery, where certain standards have to
Vascular surgery is currently transforming from an be met both in terms of knowledge and in documented
surgical training. The organisation of vascular surgeryarea of interest within general surgery to a mono-
specialty of its own.1–10 Certified vascular specialists in Denmark has previously been described.13 Vascular
surgery became an independent surgical speciality inare found in Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Italy, Norway, Portugal and Denmark in 1983 and during the next decade vascular
surgery became confined to 10 vascular centres.Spain leaving Ireland, Sweden, Switzerland, The Neth-
erlands and U.K. with general surgeons with a vascular In a recent paper, Darke14 discuss the trainees’ ex-
perience and competence in operative vascular surgeryinterest.
During the last ten years more and more focus has in U.K. In the following paper the Danish vascular
surgical training, focusing on volume and variationsbeen put into the Vascular Surgical Specialist Train-
ing.1–11 On the European level it started with the UEMS in operative procedures, is discussed.
(Union Europe´enne des Me´decins Spe´cialistes) surgical
Division of Vascular Surgery supplemented by the
European Board for Vascular Surgery (EBVS). In 1994
the European Association for Vascular Surgeons in Vascular surgery in Denmark
Training (EAVST) was established and recognised by
the EBVS and the European Society for Vascular Sur- After graduation from university the doctors have to
do an internship for 112 years, followed by two yearsgery (ESVS).
12 For five years it has been possible to
of basic surgical training, which mainly take place in
units with general surgery and include orthopaedic∗ Please address all correspondence to: J. Sandermann, Vascular
Surgery Unit, Viborg Hospital, DK-8800 Viborg, Denmark. surgery for six months. Supplementary, but not
1078–5884/02/040353+05 $35.00/0  2002 Elsevier Science Ltd. All rights reserved.
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mandatory, training in anaesthesiology and/or gyn-
aecology is often undertaken at this point. After this,
surgeons can apply for a specialist surgical training
block lasting 214 years, which always consists of training
in three different surgical specialities at a university
hospital. Generally the block consists of surgical
gastroenterology, cardiothoracic surgery and urology.
Sometimes plastic or vascular surgery replaces either
urology or cardiothoracic surgery. Included in the
surgical training block is eight courses, one of them
an obligatory supervised surgical training week on
pigs. After the surgical block it will take another two
years in general surgery for the trainee to obtain
certification in general surgery. Most vascular trainees
then go directly into specialist training in vascular
surgery, which lasts for 3 years as a senior registrar
(equivalent to a vascular fellow in the U.S.A.). The
training has to be served at two different units and
at least 2 years at a university unit (Rigshospitalet
(Copenhagen), Odense, Skejby (Aarhus) or Aalborg –
Table 1).
Each vascular unit has a training programme, tailor-
made to the specific conditions of the unit, but in
compliance with the national objectives and standards,
e.g. at least 200 major vascular procedures during the
three years. The main national standards include more
detailed requirements concerning theoretical know-
ledge, practical clinical skills, therapeutic procedures,
prophylactic aspects, collaboration and leadership, ad-
ministration and law, theory of science and research
methodology and teaching. A tutor is responsible for
a satisfactory completion of the training programme
being adjusted halfway through. Scientific work is
encouraged, but not considered a requirement.
In Denmark, all elective vascular procedures are
now performed in the vascular surgery units except for
access surgery also being performed by urologists.15,16
Vascular intervention radiology are performed in close
collaboration with the vascular surgical units. Due to
the short distances in Denmark, all emergency vascular
patients usually are transported to the vascular units,
where a vascular specialist will be on call round the
clock (Table 1).
The main source of data was the Danish Vascular
Registry,15 where all vascular procedures in Denmark
are recorded. In the registry, the surgeons are marked
with 3 levels of education (junior doctor, senior re-
gistrar in vascular surgery or vascular specialist/con-
sultant), allowing for a more detailed analysis of the
surgical team. On this basis, the role of the surgeons
at each operation can be divided into four categories:
• Independently performing surgeon, i.e. assistant of
same or lower grade.
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Fig. 1. Total number of operations (a) and total number of Index Operations (b) during the three years of vascular specialist training for
18 vascular trainees – divided into assistances, supervised operations and independent operations.
• Supervised surgeon, i.e. primary assistant was of We present the results of the training programme for
18 consecutive vascular surgeons trained in Denmarkhigher grade.
• Supervising assistant, i.e. assisting a surgeon of from 1991 to 1998. The median age of the 15 males
and 3 females at the end of training was 42 years (IQRlower grade.
• Assistant, i.e. assisting a surgeon of same or higher 40–43, range 38–51). Six of the male trainees had
additionally completed specialist training in generalgrade.
surgery.The last 2 has been grouped together as assistants in The operative activity for each trainee is dividedthis paper. The information was obtained for the 18 into independently performed, supervised and as-vascular surgeons, for each of the 3 years in training. sisted operations (Fig. 1a). To do a more equal com-
parison for the major arterial vascular operations the
following Index Operations were selected: carotid
TEA, AAA-elective, AAA-emergency, femoro–femoralResults
cross over bypass, femoro–popliteal bypass above
knee, femoro–popliteal bypass below knee, femoro–Details of the present 11 vascular surgical units and
the 45 consultants/vascular specialists in Denmark are crural/pedal bypass and thrombo-embolectomy. The
results for the Index Operations are shown in Figureshown in Table 1. Twenty of the 45 are additional
specialists in surgery and another two in thoracic 1b. Carotid operations, all central operations and all
infrainguinal bypasses are outlined in more details insurgery. The median age is 48 years (IQR 45–54, range
40–58). Table 2. PTA procedures are shown in Figure 2. Surgery
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Table 2. Number of operations divided in assistances, supervised and independent operations for each of the three years of specialist
training – figures are given as median, IQR and Range. Central procedures are operations for acute and elective AAA and central
occlusive disease. Peripheral procedures are femoro-popliteal bypasses above and below knee and femorodistal bypasses. (A more
detailed list can be obtained from the authors).
Carotid procedures Central procedures Peripheral procedures
Assistances 1st year 1 (0–3) (0–10) 18 (13–22) (2–33) 14 (12–19) (4–25)
Assistances 2nd year 5 (2–11) (0–17) 16 (12–20) (8–25) 14 (8–19) (2–20)
Assistances 3rd year 3 (1–7) (0–16) 14 (9–18) (7–23) 12 (10–20) (4–30)
Supervised operations 1st year 0 (0–0) (0–0) 11 (4–17) (0–30) 8 (4–13) (0–46)
Supervised operations 2nd year 0 (0–0) (0–1) 7 (4–10) (0–24) 8 (4–13) (0–21)
Supervised operations 3rd year 0 (0–0) (0–4) 7 (3–17) (0–36) 7 (3–26) (0–35)
Independent operations 1st year 0 (0–0) (0–0) 12 (4–22) (0–57) 14 (8–26) (0–49)
Independent operations 2nd year 0 (0–0) (0–0) 20 (15–24) (5–34) 22 (18–29) (9–46)
Independent operations 3rd year 0 (0–0) (0–3) 18 (13–28) (0–45) 21 (15–34) (0–49)
(>100 operations per year) and is comparable the U.K.
and Ireland,4,7,8,14 where also the Vascular Advisory
Committee has advocated for a minimum numbers
of operations during training. Darke14 expresses the
importance of having sufficient number of operation
for gaining competence for independent performance
in theatre. Some trainees learn slower than others and
the evaluation by the trainer is very important.
Table 2 provides more detailed information of the
vascular procedures performed by the trainees, andFig. 2. Number of performed PTA procedures during the three years
reveals some disturbing facts. Even that the groups ofof vascular specialist training.
operations are the most common and important in
vascular surgery, all groups have a lower limit of zero,for varicose veins is organised differently across the
revealing that some of the trainees have done none ofcountry leading to an uneven exposure of operations
the operations in some of the groups, even in their(median 9, IQR 5–23, range 0–65 for the 3 years – most
third year of vascular training. Also, the number ofprocedures performed independently).
supervised operations seems somewhat low, even in
the first year of training. The exposure to carotid
surgery is missing or very low in most units.
Discussion The training in general surgery is placed in the
common trunk, very early in the Danish vascular
A catchment population of around 500 000 should be surgical training. The trainee is here working in a
appropriate for a vascular unit having 4–5 consultants position as a junior doctor only doing basic surgery.
and one or two trainees – leaving at least 100 operations In the following 214 years specialist training block theper year for the trainee (Table 1).3,6 This is also the surgical training should be intensified, but the pro-
recommendation of the Danish National Board of gression is often slow or missing. The three years as
Health. a senior registrar are devoted alone to vascular surgery
In the discussion of surgical training the focus is in the daytime, while the time on duty also may be
often on the number of operations as it is the easiest devoted to general surgery or urology in the central
part to monitor, but the specialist training comprises hospital vascular units. The vascular specialists/con-
much more than that.9 The total management of the sultants are at any time only dealing with pure vascular
patient needs to be included, from referral to the surgery. Since Danish vascular surgery is organised so
postoperative course, as well as the later controls in highly specialised, it is not required to have additional
the outpatient clinic. The evaluation of these activities certification in other specialities. This is in contrast to
will all together show whether or not the trainee has countries where vascular surgery is a surgical area of
obtained the clinical attitude and skills that is necessary interest although the development also here seems
for daily vascular practice. to move towards increased specialisation.4 In these
In Denmark, a detailed registration of the operative countries the overall training situation has to be very
activity is found in the Danish Vascular Registry.15 different including extra time on higher general sur-
As presented in Figure 1, the overall numbers of gical training, which of course is useful but not neces-
sary for pure vascular surgeons.operations for each trainee seems quite satisfactory
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There has long been a European discussion on the related radiological and medical areas. In comparison,
U.K. trainees expect to spend 50% in vascular surgeryneeded weekly working hours for specialist training.
In U.K. weekly working hours lower than around 70 and often in university units.11
A European harmonisation in vascular training iscould result in an insufficient training if not supported
by a special training programme.8 But it is not enough on its way. The monitoring of the education will be
very important, to raise the quality and achieve thejust discussing working hours, also the educational
content of the hours is important. Substantial non- possibility of exchange of specialists across borders.
A daily updated logbook including information onmedical workload for junior doctors is existing , mak-
ing it difficult to compare education and time con- ward rounds, patient contacts, etc. will be an im-
provement. Hopefully the European Registry for Vas-sumption for this across borders. To overcome this
obstacle there is a need of a registration of the work cular Surgery Training Units (EuReg-Vasc)16 within the
EBVS structure will help to harmonise the vascularrelevant for medical training. The short working hours
in Denmark of 37 h per week has been a source of surgical specialist training in Europe.
amusement for some of our European colleagues. Even
when including the usual overtime giving a total of
40–45 h a week, the weekly hours are lower than in References
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